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Increased production and consumption of poultry products concordantly give rise to increased measures in food safety within this industry (1) . This is because a majority of the cases involved in food infection and intoxication worldwide originates from poultry (2) . According to the report published by FAO/WHO in 2002 (3), it was indicated that 26% of food borne epidemic diseases were due to poultry and products.
Detection of presence or a higher level of an indicator microorganism from predefined values suggests that the relevant product is produced under such conditions that can be contaminated by pathogenic and toxigenic microorganisms (4) . Several microorganisms can be used as an indicator of hygiene in poultry. More specifically, the enumeration of total aerobic mesophilic microorganism has a particular importance due to offering a more coverage of microorganisms as well as providing a general insight of hygiene about products (5) .
The Enterobacteriaceae family includes many kinds of bacteria containing coliform bacteria, fecal coliforms, Escherichia coli, etc. as well as Proteus spp., Salmonella spp., and Aeromonas spp. Therefore, a close relation is found between the total counts of Enterobacteriaceae and fecal contamination.
Thanks to the analyses involving Enterobacteriaceae and coliform bacteria, it becomes possible to make an assessment on whether a food is produced under hygiene conditions or not (6) .
Microbiological analysis methods can be categorized into conventional and rapid methods.
Rapid detection of microbiological risk factors is important in terms of both ensuring quality assurance and protecting the public health in the food industry.
For this reason, several alternative methods were developed in order to shorten the duration of analysis in food microbiology (7) . Many samples can be examined in a shorter time by means of numerous automatic analysis systems, one of which is called TEMPO system, developed by bioMérieux (8) . TEMPO is an automated system based on the most probable number (MPN) technique, equipped with filling, and reading units in order to detect the microorganisms used as the quality indicator. In this system, analysis can be performed by using a card comprising a total of 48 wells across three different dilution levels (9) .
In this study, we aim to compare the conventional ISO methods and TEMPO rapid test methods for determining the enumeration of total aerobic mesophilic bacteria (TAMB) and Enterobacteriaceae in naturally contaminated poultry products.
MATERIALS AND METHODS

Sample Preparation
A total of 123 samples of raw poultry products either supplied as whole carcass or mechanically were prepared using tubes each containing 9 mL Ringer solution (Merck, Germany). 
Enumeration of TAMB by conventional methods
Enumeration of TAMB by TEMPO TVC
3 mL of distilled sterile water was added into the lyophilized TEMPO TVC medium (bioMérieux, France), and the mixture was blended by vortex (IKA, Germany) to allow the medium dissolved. One mL of initial suspension with a dilution rate of 10-1 was added into the medium ready for inoculation.
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All the medium inoculated (4 mL) was filled into TEMPO TVC test cards using TEMPO filler entity.
When completed the filling process, the cards were placed to incubation racks to perform the incubation process at a temperature of 30 ± 1°C for about [40] [41] [42] [43] [44] [45] [46] [47] [48] hours. At the end of the incubation, the cards were read by TEMPO reader system and the results were recorded. During this operation, the reader above scans the barcode of each card and interprets the fluorescent radiation occurred in the wells. Hence, it automatically matches the name of the sample with type of the test, dilution rate and the resulting count, followed by screening the results (11).
Enumeration of Enterobacteriaceae by conventional methods
Enterobacteriaceae counting was performed 
Enumeration of Enterobacteriaceae by TEMPO EB
Three mL of distilled sterile water was added into the lyophilized TEMPO EB medium (bioMérieux, France), and the mixture was blended by vortex (IKA, Germany) to allow the medium dissolved. One mL of initial suspension with a dilution rate of 10-1 was added into the medium ready for inoculation.
All the medium inoculated (4 mL) was filled into TEMPO EB test cards by using TEMPO filler entity.
When completed the filling process, the cards were placed to incubation racks to perform the incubation process at a temperature of 35 ± 1°C about 22 -27 hours. At the end of the incubation, the cards were read by TEMPO Reader system and the results were recorded (13). 
Statistical analyses
RESULTS
Since the results of 23 and 38 samples out of 123 samples analyzed were not within the identifiable range (lower; not found <10 cfu/g or more;
>4.9x104,5,6 cfu/g) in detecting and enumerating the total aerobic mesophilic microorganisms and Enterobacteriaceae respectively; they were not taken into account of statistical calculations.
The results from the enumeration of total aerobic mesophilic microorganisms based on both methods given in Table 1 . The results of Enterobacteriaceae count from samples are given in Table 2 according to the analyses based on both methods.
Referring to the descriptive statistical results shown in Table 2 , when compared the mean values obtained from both methods, the mean value of TEMPO EB method was higher than that of ISO 21528- 
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DISCUSSION
The mean values of samples analyzed according to TEMPO TVC and the conventional ISO 4833:2003 methods were found to be 3.97 log cfu/g and 3.95 log cfu/g respectively. In a study conducted by Line et al. (15) , a number of 120 samples of chicken raw carcass from production line before, and after freezing process were analyzed by using TEMPO TVC and the conventional microbial colony enumeration methods. It was found that the mean values obtained by both methods were 3.09 log cfu/g and 3.02 log cfu/g before freezing, whereas they were 1.53 log cfu/g and 1.31 log cfu/g after freezing, respectively.
Linear regression and Pearson correlation analyses were performed in order to measure the compliance levels of both methods. In a study conducted by Line et al (15) involving a number of 120 samples of chicken raw carcass from production line before and after freezing process, the carcass samples before freezing were analyzed according to TEMPO TVC and the conventional microbial colony count methods, and a high correlation coefficient of 0.972 was found. However, when using the samples after freezing, the correlation coefficient was found to be 0.710 between TEMPO TVC and the conventional rapid test methods.
Paulsen et al., (16) suggested in their study involving the analysis of a number of 180 naturally contaminated mince samples as well as samples from carcass surfaces that there was a high correlation coefficient of 0.99 between TEMPO TVC rapid test method and the conventional colony count technique. However, we tested a lower degree of 30°C as incubation temperature in this study instead of 35°C and 37°C as recommended by the above methods.
Accordingly, the results obtained at 30°C were found to be higher than those performed at 37°C and 35°C using ISO and TEMPO methods, respectively.
In conclusion, considering the results of enumeration obtained from this study as well as the statistical evaluations, no statistically significant difference was found between the results obtained by the TEMPO rapid test method and the conventional ISO test method in terms of TAMB and Enterobacteriaceae counts in poultry. However, the TEMPO rapid test method has the following advantages over the conventional ISO method:
In the detection of TAMB counts, the TEMPO TVC culture medium yielded results after 40-48 hours, whereas the conventional ISO 4833:2003 method produced results only after 48-72 hours. Therefore, it makes a significant advantage especially in food plants as the analysis results can be determined one day earlier by using TEMPO system.
As to the detection of Enterobacteriaceae count, although both the TEMPO EB culture medium and ISO 21528-2:2004 yielded negative results after 24 hours, positive results could be provided again after 24 hours by TEMPO EB system while the conventional ISO method could yield only after 72 hours for verification. Therefore, the TEMPO EB system is suggested to be more advantageous in the sense of time.
The results from TEMPO system are by no means subjected to any verification and thus, they are considered to be absolute results. However, verification should be done by conventional ISO method, which increases the cost due to increased time and consumable material quantity, resulting in an increased labor.
As the culture medium is in the form of liquid in TEMPO system, the better growth of weak bacteria under stress and thus the more accurate result can be achieved. Particularly for the laboratories with an excessive number of daily samples and routine microbiological analyses, TEMPO rapid test system is considered to having the advantage over the conventional method.
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